The aim of this study was to prepare an artificial rabbit corneal epithelium (RRCE) to compare with a human corneal epithelial model and excised rabbit cornea through permeation studies to investigate differences of surfactants influence on ocular permeability of a lipophilic compound. First solubility assays with different surfactants were performed and the integrity of the RRCE was assessed by measuring transepithelial electrical resistance (TEER). The permeation parameters showed that the RRCE was more sensitive than native cornea and human cornal epithelial model to the effect of permeation enhancers.
Introduction
The purpose of this study was the evaluation of the suitability of reconstituted corneal epithelia as in vitro model for prediction of influence of different surfactants in ocular drug permeation. The tissues employed for the permeation studies were a homemade reconstituted Rabbit Corneal Epithelium (RRCE) and a human corneal epithelial model (COR-100 EpiCorneal TM , MatTek), while the excised rabbit cornea was taken for comparison. For the permeations studies an experimental lipophilic compound (MAGL17b) with potential antiglaucoma activity was employed.
Materials and Methods
Tween ® 20, Triton ® X-100, Tween ® 80 (T80) (Mark, Germany), Kolliphor ® P188, Kolliphor ® P407, Cremophor ® EL (C-EL), Kolliphor ® RH40 (K-RH40) (BASF, Germany), Briij 78 (Fluka, Switzerland), MAGL17b (newly synthesized compound), Rabbit Corneal Epithelial (RCE) cell line (ECACC, n95081046) , human corneal epithelial model (COR-100 EpiCorneal TM , MatTek).
First, solubility assay of MAGL17b in water added of different surfactant was done. The three better solutions and the suspension of drug without surfactants were employed to verify the drug permeability through different substrates: excised rabbit cornea, Reconstituted Rabbit Corneal Epithelium (RRCE) and COR-100. For the study, the tissues were accommodated in perfusion apparatus with a donor and receiving compartment. The samples of receiving phase withdrawn during the permeation studies were analysed with HPLC. The integrity of epithelial models was assessed by measuring the trans-epithelial electrical resistance (TEER) before and after the permeation experiments.
Results
The drug solubility in water was only 3 μg/mL for this reason different surfactant: Kolliphor ® P188, P407 and RH-40, Tween® 20 and 80, Triton® X-100, Briij 78 and C-EL were employed to solubilize MAGL17b.
A complete solubilisation of 0.5 mM MAGL17b (172 μg/mL) was obtained only with the surfactants: T80, K-RH40 and C-EL. In preliminary permeation studies the formulation with K-RH40 showed a poor permeability of MAGL17b, for this reason in the subsequent studies only the formulations T80 3%, C-EL 8% and C-EL 1% were employed. The permeation studies performed through the excised rabbit cornea showed a lower permeability of the lipophilic drug in suspension respect with the epithelial models, this can be explained to the presence of the stroma, a very hydrophilic compartment that contrast the passage of the lipophilic drug. In the permeation studies through the excised cornea all the formulations showed a similar permeability with P app increased in presence of surfactants ( Table 1 ). In that performed through the two epithelial models, different results with addiction of surfactants were obtained showing that RRCE is more sensitive to their action: the higher concentrations of surfactant were able to alter RRCE barrier properties. Therefore, the surfactants were able to influence the permeability through the epithelial layers altering their tight junctions. In every case, a decrease of the TEER values measured before and after permeation experiments was evident indicating some degree of suffering of the epithelial tissues caused by the test conditions. However, the results have also shown that the formulation based on C-EL8% caused a decrease of TEER in both epithelial tissues and an opacity in the excised cornea at the end of experiment indicating a higher toxicity of the surfactant at this concentration.
Conclusions
The results obtained showed that the homemade RRCE was suitable for testing some ocular permeation enhancers even if the toxic effects produced to the higher concentrations have to be considered. Moreover, the presence of a stroma equivalent might produce a barrier closer to the native cornea. 
